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© Furnace and process for optical fiber drawing. 



© The drawing furnace comprises:- an accommo- 
dating member (21, 22) in which a preform (1) for 
the optical fiber is accommodated, a muffle tube (3) 
connected with the accommodating member (21, 
22), around which a heating means (41) is disposed 
and in which a tip portion of the preform is heated 
and melted, and means for supplying an inert purg- 
ing gas into the muffle tube (3) or into both the 
accommodating member and the muffle tube (3). At 
least a portion of either the muffle tube (3) and/or the 
accommodating member (21, 22) comprises at least 
^two furnace walls, the adjacent walls of which have a 
(O space between them, whereby the outermost one of 
If) the walls has an inlet (24) through which the inert 
f s purging gas (e.g. N2) is supplied into the space and 
(0the innermost one an outlet (25) through which the 
00 purging gas leaves the space after flowing through 
^the space between the adjacent walls and having 
O thereby been heated. 
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FURNACE AND PROCESS FOR OPTICAL FIBER DRAWING 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to a drawing fur- 
nace for an optical fiber. In particular, the present 
invention relates to a drawing furnace and a draw- 
ing process for the production of an optical fiber 
with a small fluctuation in its diameter at a tow cost 



Description of the Related Art 

When an optical fiber is produced in a drawing 
furnace in which a preform for the optical fiber is 
heated, melted and drawn, a purging inert gas is 
supplied in the furnace in a suitable direction in 
order to adjust a diameter of the optical fiber. For 
example, Japanese Patent Kokai Publication No. 
65458/1977 describes an apparatus in which the 
purging gas is uniformly flowed down along the 
preform for the optical fiber in the drawing furnace 
to keep the diameter of the optical fiber uniform. 
This apparatus is provided with a gas curtaining 
device which blows the gas against a tip portion of 
the preform for the optical fiber in the furnace. The 
blown gas is controlled in such amount that makes 
a flow of the gas in the furnace laminar and is more 
than an amount of an upflow generated in the 
furnace. 

In a carbon made furnace which is usually 
used as the optical fiber drawing furnace, gases 
such as N 2 , Ar or He is used as the inert purging 
gas. The Japanese Patent Kokai Publication No. 
119949/1977 describes a process for preventing 
the fluctuation in the diameter of the optical fiber 
by supplying the inert gas in the drawing furnace 
after heating. In the process, N 2 gas is heated to 
600 "C. 

In order to heat the inert gas, a hot gas gener- 
ator disposed outside the drawing furnace is usu- 
ally employed. Japanese Patent Kokai Publication 
No. 88325/1979 describes a process in which a 
portion of the drawing furnace above the preform 
for the optical fiber is narrowed so that the purging 
gas passing said portion can be heated by remain- 
ing heat of a heater which heats and melts the 
preform. The process is shown in Fig. 1 . 

A drawing furnace for the optical fiber shown in 
Fig. 1 comprises a muffle tube 3 in which the 
preform 1 for the optical fiber is accommodated, a 
cylindrical member 2 which is connected to the 
upper potion of the- muffle tube 3 and from the 
vicinity of an upper end of which the purging gas is 



supplied, and a heater 4 which is disposed around 
the muffle tube 3 and heats and melts the preform 
1 . The preform 1 is suspended through the upper 
potion of the cylindrical member with a preform 

5 supporting rod 12. which is fixed to a feeder 6 
disposed above the cylindrical member 2. The 
preform is drawn downward to form the optical 
fiber 1 1 . The feeder 6 moves the preform support- 
ing rod 12 vertically so that the preform 1 is 

to suitably located. A portion of the supporting rod 12 
immediately above the preform 1 is covered with a 
sleeve 5 so that a space between the rod and the 
cylindrical member 2 is narrowed as a heating 
section 15. The purging gas reaches the vicinity of 

is the preform 1 after efficiently heated in the nar- 
rowed portion. 

Further, Japanese Patent Kokai Publication No. 
134135/1979 describes a process in which He is 
used as the inert gas in the process described 

so above. When He is used, rapid heating of the gas 
can be achieved and the fluctuation in the diameter 
of the optical fiber is suppressed. 

In the production of the optical fiber using the 
apparatuses and the methods as described above. 

25 the following problems arise: 

In the process which uses the hot gas gener- 
ator, a maximum temperature of the heated gas is 
about 800 *C. In addition, even if the gas is 
preheated to near Hie same high temperature as a 

30 heating source, the temperature of the gas which 
approaches near the preform decreases since an 
amount of heat is lost by conduits to outlets and 
members around the outlets. 

Recently, a tolerance of the diameter of the 

35 optical fiber is strictly small, and then the diameter 
fluctuation (for example ± 0.8 urn) which can be 
attained in the case where the purging gas heated 
to 800 " C is used is not necessarily satisfactory. 
However, there is no practical means to preheat 

40 the purging gas substantially above 800 *C and 
keep the temperature till the gas reaches the vi- 
cinity of the preform. 

In order to sufficiently heat the purging gas, for 
example, in the process as shown in Fig. 1. a 

45 length of the heating section 15 must be extended, 
and then a length of the sleeve 5 must be in- 
creased. In connection with this, the cylindrical 
member 2, the preform supporting rod 12 and a 
stroke distance of the feeder 6 must be extended. 

so In order to compare the furnace without the heating 
section 15 with the furnace comprising the same, 
the former is shown in Figs. 2 (a). 2 (b) and 2 (c) 
and the latter in Figs. 3 (a). 3 (b) and 3 (c). In Figs. 
2 (a) and 3 (a), a new preform 1 is just inserted into 
the drawing furnace and the feeder 6 is located at 



2 



3 



EP 0 386 756 A1 



4 



the highest position. In comparison with Fig. 2 (a), 
the level of the feeder 6 is higher by the total 
length of the extended portions of the cylindrical 
member 2 and the preform supporting rod 12 in 
Fig. 3 (a). In Rgs. 2 (b) and 3 (b), the preform 1 is 5 
accommodated in a preselected position in the 
drawing furnace. In comparison with Fig. 2 (b), the 
cylindrical member 2 is extended by the length of 
the sleeve 5 in Fig. 3 (b). In Figs. 2 (c) and 3 (c), 
drawing is completed and, therefore, the preform is io 
located at the lowest level. In comparison with Rg. 

2 (c), the supporting rod 12 is extended by the 
length of the extended cylindrical member 2 in Rg. 

3 (c). Thus, the cylindrical member 2 and the 
supporting rod 12 of the drawing furnace for the »s 
optical fiber and the stroke distance of the feeder 6 
should be extended for the process in which the 
sleeve 5 is used. 

In the process using He gas, He is expensive. 
When He gas is used, a production cost of the 20 
optical fiber is twenty times as large as that when 
N2 gas is used. 



SUMMARY OF THE INVENTION 25 

tt is an object of the present invention to pro- 
vide a drawing furnace and a drawing process for 
the production of an optical fiber in which the 
above problems are overcome, a cheap purging 30 
gas which is sufficiently heated is supplied and 
members constituting the furnace do not have to 
be extended. 

According to the present invention, there is 
provided a drawing furnace for an optical fiber 35 
comprising an accommodating member in which a 
preform for the optical fiber is accommodated, a 
muffle tube which is connected with the accom- 
modating member, around which a heating means 
is disposed and in which a tip portion of the 40 
preform is heated and melted, and means for sup- 
plying an inert purging gas in the muffle tube or in 
both of the accommodating member and the muffle 
tube characterized in that at least a portion of at 
least one of the muffle tube and the accommodat- 45 
ing member comprises at least two furnace walls 
adjacent walls of which have a space between 
them, the outermost one of them has an inlet 
through which the purging gas is supplied in the 
space, the innermost one of them has an outlet so 
through which the purging gas leaves the space 
after flowing the space between the adjacent walls. 

According to the present invention, there is 
also provided a process for drawing an optical fiber 
from a preform in which an inert purging gas is 55 
supplied inside the drawing furnace of the present 
invention after preheated to a temperature above 
800 ' C between the adjacent walls of the furnace. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 schematically shows an axial sectional 
view of the drawing furnace for the optical fiber 
comprising the conventional purging gas heating 
section, 

Rgs. 2 and 3 schematically show compari- 
son of the drawing furnace for the optical fiber as 
shown in Rg. 1 with the older typical drawing 
furnace for the optical fiber, 

Rg. 4 schematically shows an axial sectional 
view of one embodiment of the drawing furnace for 
the optical fiber according to the present invention, 

Rg. 5 schematically shows a transverse sec- 
tional view of one embodiment of the cylindrical 
member which can be used in the drawing furnace 
of the present invention, 

Rg. 6 schematically shows an axial sectional 
view of another embodiment of the drawing furnace 
for the optical fiber according to the present inven- 
tion, 

Rg. 7 schematically shows an axial sectional 
view of a portion of a modified furnace from the 
furnace shown in Rg. 6. and 

Rg. 8 schematically shows an axial sectional 
view of a modified furnace from the furnace shown 
in Rg. 4. 

DETAILED DESCRIPTION OF THE INVENTION 

In the drawing furnace for the optical fiber 
according to the present invention, the purging gas 
is heated while it flows through the space between 
the adjacent walls. Heating of the purging gas can 
be carried out effectively by selecting a form and a 
volume of the space between the adjacent walls 
depending on an amount of the purging gas. an 
amount of heat generated by the heating means 
and a temperature in the furnace. According to the 
present invention, any member constituting the fur- 
nace does not have to be extended. Such exten- 
sion of the member is required in the conventional 
furnace as described in the related art. 

In the present furnace, when a temperature of 
the purging gas is low due to, for example, a large 
flow rate thereof, ft is preferred to provide a second 
heating means and/or an insulation around the plu- 
rality of the walls. The second heating means pro- 
vided around the walls ensures effective heating of 
the purging gas. 

For example, the plurality of walls of the 
present invention can be constituted by a plurality 
of cylindrical members which have different diam- 
eters and are disposed concentrically such that an 
axis of the furnace corresponds to an axis of each 
member. In this case, an inner diameter of an 
innermost cylindrical member should be larger than 
an outer diameter of the preform for the optical 
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fiber. The innermost cylindrical member is prefer- 
ably made of carbon or a metal which has a 
melting point of at least 1000 "C and a thermal 
conductivity of at least 50 W/mK. When the cylin- 
drical member is made of carbon, its surface is s 
preferably coated with SiC. Since the temperature 
in the drawing furnace is usually raised to above 
2000 " C on melting of the preform, the innermost 
cylindrical member of the drawing furnace is heat- 
ed to above 800 * C. Thus, the member is prefer- io 
ably made of a material such as SiC which can 
withstand such a high temperature. 

In order to heat the purging gas efficiently, the 
cylindrical member has preferably the large ther- 
mal conductivity. In addition, the high temperature is 
is preferably kept by preventing heat transfer from 
the cylindrical member to other members. Then, 
the cylindrical member is preferably thermally in- 
sulated from other members of the drawing fur- 
nace. In order to thermally insulate the innermost so 
cylindrical member, it is supported by a supporting 
member which is made of a material such as 
quartz having a small thermal conductivity. 

In the drawing furnace according to the present 
invention, the outlet through which the purging gas 25 
is blown is preferably provided near a lower end of 
the innermost cylindrical member. Because the 
purging gas must be flowed along as a long dis- 
tance as possible in order to be heated efficiently. 

To further extend the distance along which the 30 
purging gas flows, the walls are designed in a 
multi-walled, for example, a triple-wailed structure 
in which there is a space between adjacent walls. 
Then, the inlet for the purging gas is disposed at a 
lower end of an outermost wall, a passage for the 35 
gas at an upper end of a middle wall, and the 
outlet for the gas at a lower end of an innermost 
wall. In this case, the temperature of the purging 
gas gets higher since the purging gas is heated 
during flowing up between the outermost wall and 40 
the middle wall and also during flowing down be- 
tween the middle wall and the innermost wall, tn 
the use of the drawing furnace according to the 
present invention, the purging gas can be suitably 
heated by selecting the number of walls and the 45 
position of the inlet and the outlet of the purging 
gas. 

The present invention also provides the pro- 
cess for drawing the optical fiber using the drawing 
furnace described above. The process according to so 
the present invention is characterized in that the 
purging gas is preheated to at least 800 " C in the 
space between the adjacent walls and supplied in 
the furnace inside. Since the temperature of the 
purging gas is so high as 800 * C which is higher 55 
than the temperature achieved with the conven- 
tional furnace, the optica! fiber produced by the 
process according to the present invention has a 



better quality with no or little fluctuation in diam- 
eter. 

The present invention will be hereinafter de- 
scribed in detail with reference to embodiments 
and examples. They are only examples of the 
present invention and do not limit the scope of the 
present invention. 

PREFERRED EMBODIMENTS OF THE INVEN- 
TION 



Embodiment 1 and Example t 

One example of the drawing furnace for the 
optical fiber according to the present invention is 
shown in Fig. 4. The furnace shown in Fig. 4 is 
provided with a high-frequency coil 41 around the 
muffle tube 3 for induction-heating of the preform 1 
for the optical fiber. A first cylindrical member 21 
and a second cylindrical member 22 are concen- 
trically provided on the muffle tube 3. The first 
member 21 has a diameter larger than that of the 
muffle tube 3 and the second member 22 has an 
outer diameter smaller than the inner diameter of 
the first member 21 and has nearly the same inner 
diameter as that of the muffle tube 3. The second 
cylindrical member 22 forms an accommodating 
section for the preform 1 and is connected with the 
muffle tube 3 and the first member 21 through a 
supporting member 23 made of quartz. The second 
member 22 is preferably made of copper, brass, 
nickel or carbon, since such material has a large 
thermal conductivity and a good thermal resis- 
tance. The inlet 24 for the purging gas is disposed 
near the upper end of the first cylindrical member 
21 , and outlets 25 for the purging gas are disposed 
entirely around the second cylindrical member near 
the lower end thereof. The outlets 25 for the purg- 
ing gas are shaped such that the flow of the 
purging gas supplied inside the furnace is not 
disturbed. For example, they may constitute a kind 
of a ring slit As seen from this embodiment, the 
number of the outlet may be one or more. Also, the 
number of the inlet may be one or more. 

In the furnace according to the present inven- 
tion, cheap gas such as N z gas is used as the inert 
purging gas. The purging gas is not limited to N2, 
and the conventionally used gas such as Ar or He 
may be used. The purging gas supplied through 
the inlet 24 is heated while it falls down the flowing 
path between the first cylindrical member 21 and 
the second cylindrical member 22. The second 
cylindrical member 22 is kept at a rather high 
temperature due to thermal radiation and/or thermal 
conduction from the muffle tube 3 and the tem- 
perature of the second member is higher in the 
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portion which is nearer to the muffle tube 3. Then, 
when the purging gas leaves the outlet 25, it is 
preheated to near the same temperature as that of 
the upper end of the muffle tube and the kinematic 
viscosity of the gas is large, whereby the distur- 
bance and the temperature fluctuation of the gas 
around the melting portion of the preform 1 are 
suppressed. 

The preform 1 for the optical fiber is sus- 
pended from the above of the furnace by the 
preform supporting rod 12. The preform 1 heated 
and melted by the high-frequency coil 41 is 
stretched from outside below the bottom of the 
furnace to form the optical fiber 1 1. As the preform 
1 is shortened, the supporting rod 12 is lowered 
vertically such that the melting portion is located at 
a preselected position. 

With the use of the drawing furnace for the 
optical fiber as shown in Fig. 4 wherein the inner 
diameter of the muffle tube 3 was 60 mm and the 
second cylindrical member 22 was made of car- 
bon, the preform 1 for the optical fiber which had 
the diameter of 50 mm and was fixed to the sup- 
porting rod 12 having the diameter of 25 mm was 
drawn according to the present process. When the 
furnace was heated such that the temperature ar- 
ound the preform 1 in the furnace was 2080 " C, 
the temperature of the carbon made cylindrical 
member near the outlet 25 for the purging gas was 
1200 "C. When the temperature of N 2 gas imme- 
diately after blown from the outlet 25 was mea- 
sured without any influence of the thermal radiation 
from the muffle tube 3. it was 1150 *C ± 0.5 "C. 
When the drawing of the optical fiber was carried 
out at a drawing rate of 200 m/min., the outer 
diameter of the obtained optical fiber was 125 urn 
± 0.5 urn or less. 

Though the present embodiment comprises the 
high-frequency coil 41 disposed around the muffle 
tube 3 as the heating means for the preform 1, 
heating may be carried out by directly applying a 
voltage to the muffle tube 3 or by directly heating 
the preform with a heater instead of providing the 
muffle tube 3. 

In the drawing furnace of the present embodi- 
ment, when the space between the first cylindrical 
member 21 and the second cylindrical member 22 
is too large, efficient heating of the purging gas 
cannot be achieved. For the efficient heating, pro- 
jections which work as radiating fins may be prefer- 
ably provided outside the cylindrical member 22. 

When a material such as stainless steel having 
a small thermal conductivity is used, the cylindrical 
member 22 is locally heated at a high temperature, 
which causes not only Ineffective heating of the 
gas but also a problem on safety such as cracking 
of a member due to strain. Since the present 
furnace is constituted such that the double-walled 



portion is heated and the material having the large 
thermal conductivity is used for the cylindrical 
member 22, the temperature near the outlets 25 for 
the purging gas may be decreased. A temperature 

5 distribution within the cylindrical member 22 may 
be controlled to some extent by partially varying a 
wall thickness thereof. In addition, the cylindrical 
member 22 having a suitable thermal conductivity 
can be obtained by combining a material such as 

io stainless steel having a small thermal conductivity 
with a material such as copper having a large 
thermal conductivity. 

The combined cylindrical member 22 of cop- 
per and stainless steel is sectionally shown in Fig. 

is 5. The cylindrical member 22 shown in Fig. 5 
comprises a stainless steel pipe 30 to which outer 
surface copper wires 31 are brazed with a nickel 
solder 32 having a good thermal resistance. 

20 

Embodiment 2 and Example 2 

The second embodiment of the drawing fur- 
nace for the optical fiber according to the present 

25 invention is shown in Fig. 6. The furnace shown in 
Rg. 6 is the same as the first embodiment as 
shown in Rg. 4 except that a heater 40 and an 
insulation 7 are provided around the cylindrical 
member 21. In the furnace as shown in Rg. 6. 

30 carbon rather than a metal is preferably used for 
the cylindrical member 21 since the temperature of 
the member is higher than in the case as shown in 
Rg. 4. When the carbon made cylindrical member 
21 is used, an inert atmosphere should be formed 

as with, for example, N 2 gas around the member 
since portions of the member which are heated to 
above 400 " C severely suffer from oxidative con- 
sumption in the air. 

With the use of the drawing furnace for the 

40 optical fiber as shown in Rg. 6 wherein the inner 
diameter of the muffle tube 3 was 60 mm and the 
second cylindrical member 22 was made of car- 
bon, the preform 1 for the optical fiber which had 
the diameter of 50 mm and was fixed to the sup- 

45 porting rod 12 having the diameter of 25 mm was 
drawn according to the present process. The fur- 
nace was heated such that the temperature around 
the preform 1 in the furnace was 2050 " C and the 
temperature of the cylindrical member 22 near the 

so outlets 25 of the purging gas was 1 500 * C. When 
the temperature of N 2 gas immediately after blown 
from the outlets 25 was measured without any 
influence of thermal radiation from the muffle tube 
3, it was 1450 * C ± 0.5 * C. When the drawing of 

55 the optical fiber was carried out at the drawing rate 
of 200 m/min., the outer diameter of the obtained 
optical fiber was 125 Jim ± 0.2 urn. 

In this example, the furnace temperature was 
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2050 "C which is tower than the conventionally 
used temperature 2100 * C. However, it was possi- 
ble to draw the preform even at such a temperature 
at the same rate as conventionally used. 

In the furnace of the present embodiment, 
though the edge portions of the cylindrical member 
22 are supported by the quartz made supporting 
members 23 and thermally insulated from other 
members, thermally insulating manner for the cylin- 
drical member 22 is not limited to this embodi- 
ment 

Another embodiment for thermally insulating 
the cylindrical member 22 is shown in Fig. 7. In the 
embodiment shown in Fig. 7, the cylindrical mem- 
ber 22 has a flange portion at the lower end 28 
which directly contacts with the muffle tube 3. The 
muffle tube 3 is surrounded with a water-cooling 
jacket 8. The heater 4 together with an insulation 
(not shown) is accommodated in a heating cham- 
ber 9 between the water-cooling jacket 8 and the 
muffle tube 3. Since the cylindrical member 22 has 
the flange portion at its lower end 26, the purging 
gas which has been flowed through the space 
between the cylindrical members 21 and 22 cannot 
leak into the heating chamber 9. An quartz made 
insulating member 10 is provided between the cy- 
lindrical member 21 and the water-cooling jacket 8 
for preventing heat loss. The upper end of the 
cylindrical member 22 (not shown) is supported 
with the quartz made supporting member 23 as 
shown in Fig. 6. 

In the furnace described above, the higher 
temperature of the purging gas can be achieved if 
the gas is passed through the heating chamber 9. 
However, such an embodiment is not preferred. 
Because not only the temperature of the purging 
gas fluctuates since there is a temperature distribu- 
tion in the insulation within the chamber 9 but also 
dusts generated from the insulation are entrained 
with the purging gas into the muffle tube and finally 
contaminate the optical fiber 11, which reduces a 
strength of the optical fiber. However, when the 
wall of the muffle tube has a double-walled struc- 
ture and preheating of the purging gas is carried 
out between the walls of the double-walled struc- 
ture, the higher temperature can, of course, be 
achieved. 

The drawing furnace for the optical fiber as just 
described above is shown in Fig. 8. The furnace 
shown in Fig. 8 is one modified from the furnace 
shown in Fig. 4. Therefore, differences from the 
furnace as shown in Fig. 4 are hereinafter mainly 
described. 

The drawing furnace for the optical fiber shown 
in Fig. 8 comprises not only the double-walled 
structure portion constructed with the cylindrical 
members 21 and 22 in the accommodating section 
but also a double-walled structure portion in the 



muffle tube 3. The first and second cylindrical 
members 21 and 22 are connected with the muffle 
tube 3 through the quartz made insulating member 
23. The inlet 24 for the purging gas is provided 

5 near the upper end of the first cylindrical member 
21 as in Fig. 4 and the outlets 25 for the gas are 
disposed near the preform 1 in the muffle tube 3.' 

The purging gas is supplied through the inlet 
24 in the space between the first and the second 

w cylindrical members 21 and 22 and blown from the 
outlets 25 into the furnace inside after flowing in 
the both double-walled structure portions while 
heated. 

With the embodiment as shown in Fig. 8, the 
15 purging gas can be heated not only in the preform 
accommodating section but also in the muffle tube 
in which the temperature is higher, whereby the 
temperature of the purging gas can be kept higher 
when it is introduced in the muffle tube. Then, the 
20 optical fiber having the better quality can be pro- 
duced. 

As described above, the optical fiber with the 
smaller fluctuation in its diameter than that of the 
conventional optical fiber can be produced accord- 

25 ing to the present invention. In the drawing furnace 
for the optical fiber according to the present inven- 
tion, the wall of the cylindrical member and/or the 
wall of the muffle tube which are conventionally 
necessary and provided on the muffle tube to 

30 maintain the atmosphere and the temperature in 
the muffle tube, are formed into the plurality of 
walls and the purging gas is heated in the space 
between the adjacent walls of the plurality of walls. 
Therefore, it can be eliminated to extend the 

35 lengths of the cylindrical member and the preform 
supporting rod and the stroke distance of the feed- 
er to heat the purging gas efficiently in the use of 
the conventional furnace. 

40 

Effects of the Invention 

As described above, in the drawing furnace for 
the optical fiber according to the present invention, 

45 the purging gas can be uniformly preheated to the 
higher temperature than that achieved with the 
conventional furnace, and further the gas can be 
introduced into the muffle tube without lowering of 
the gas temperature. Therefore, the fluctuation in 

so the outer diameter of the optical fiber can be sup- 
pressed since the fluctuation in the temperature is 
small, the kinematic viscosity of the purging gas is 
large and the turblence of the flow is suppressed. 
In addition, the cost for the production of the op- 

55 tical fiber can be reduced since the expensive gas 
such as He does not have to be used. 
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Claims 

1. A drawing furnace for an optjcaJ fiber com- 
prising an accommodating member in which a 
preform for the optical fiber is accommodated, a 5 
muffle tube which is connected with the accom- 
modating member, around which a heating means 

is disposed and in whfch a tip portion of the 
preform is heated and melted, and means for sup- 
plying an inert purging gas in the muffle tube or in 10 
bom of the accommodating member and the muffle 
tube characterized in that at least a portion of at 
least one of the muffle tube and the accommodat- 
ing member comprises at least two furnace walls 
adjacent walls of which have a space between 15 
them, the outermost one of them has an inlet 
through which the purging gas is supplied in the 
space, the innermost one of them has an outlet 
through which the purging gas leaves the space 
after flowing the space between the adjacent walls. 20 

2. The furnace according to claim 1 , wherein at 
least one of a second heating means and an insula- 
tion is provided around the walls. 

3. The furnace according to claim 1, wherein 

the walls comprise independent cylindrical mem- 25 
bers having different diameters such that an inner 
diameter of a cylindrical member having the small- 
est diameter is larger than a diameter of the 
preform, and the walls are disposed concentrically 
such that axes thereof correspond to an axis of the so 
furnace. 

4. The furnace according to claim 1, wherein 
the innermost wall of the walls is made of a metal 
having a melting point of not lower than 1000 *C 

and a thermal conductivity of not smaller than 50 as 
W/mK. 

5. The furnace according to claim 1, wherein 
the innermost wall of the walls is made of carbon. 

6. The furnace according to claim 5, wherein 

the carbon made wail is coated with SiC. 40 

7. The furnace according to claim 1, wherein 
an innermost wall is thermally insulated from other 
members constituting the furnace except the wails. 

8. The furnace according to claim 1, wherein 

the outlet for the purging gas is provided at a 45 
vicinity of a lower end of an innermost wall. 

9. A process for drawing an optical fiber com- 
prising heating and melting a tip portion of a 
preform for the optical fiber with passing an inert 
purging gas around the preform characterized in 50 
that the purging gas is supplied inside a furnace 
according to any one of claims 1 to 8 after heated 

to a temperature not lower than 800 * C between 
the adjacent walls of the walls. 
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